Structure-function studies on the complex iron-sulfur flavoprotein glutamate synthase: the key enzyme of ammonia assimilation.
Glutamate synthases are complex iron-sulfur flavoproteins that participate in the essential ammonia assimilation pathway in microorganisms and plants. The recent determination of the 3-dimensional structures of the alpha subunit of the NADPH-dependent glutamate synthase form and of the ferredoxin-dependent enzyme of Synechocystis sp. PCC 6803 provides a framework for the interpretation of the functional properties of these enzymes, and highlights protein segments most likely involved in control and coordination of the partial catalytic activities of glutamate synthases, which take place at sites distant from each other in space. In this review, we focus on the current knowledge on structure-function relationships in glutamate synthases, and we discuss open questions on the mechanisms of control of the enzyme reaction and of electron transfer among the enzyme flavin cofactors and iron-sulfur clusters.